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COMPLETE SPECIFICATION 
Improvements in or relating to Cooling Systems 



We Ford Motor Company Limited, of 
88 Regent Street, London, W.l, a company 
tacorplrated under the laws of GreatBntam, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us,and 
the method by which it is to be performed, 
to be particularly described m and by the 
following statement: — „.„__ 
This invention relates to cooling systems, 
more particularly for automobile engines. 

In me past automobile engines have been 
cooled bv circulating a coolant such as water 
alone or in combination with certain ana-rust- 
ing and/or anti-freezing compounds, and by 
having the engine turn a coohng fan which 
Sell air to circulate rapidly about the engine^ 
It takes a considerable amount of power to 
drive the engine fan and also the fan causes 
certain undesirable noises. Since the fan is 
needed only at certain temperatures the horse- 
power saving and noise elimination could be 
SSJuJ if the fan could be automane^y 
turned off when it is not needed and turned 
back on when it is needed. 

The invention consists in a coohng system 
wherein a liquid is circulated by means ot a 
St pump* comprising a device to w«£ 
the impeller of said pump with a fan drive 
member in a drive chamber so that upon intro- 
duction of liquid into said drive chamber said 
fan will be driven by said pump imp-Da 
upon release of said liquid from said chamber 
said fan will be disengaged from ?aid impel er, 
temperature-controlled means to mtmduce 
liquid from the system into said drive cham- 
ber at a given engine temperature, said means 
being adapted to release liquid from said cbam- 
be?ft a given temperature, and gas supply 
means to fill and empty said dnve Camber 
with a pas as the drive chamber is respective* 
emptied and filled with said liquid. 

The invention further consists in an auto- 
mobile cooling system wherein there arc pas- 
sages in the automobile engine for coolant to 
45 flwv, where there is a coolant pump, a radiator, 
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a radiator pipe connecting said engine passages 
and radiator, a radiator by-pass conneenng 
said passages and said coolant pump a radiator 
thermostat which at a predetermined ^terapera- 
ture will close the pipe between said .radiator 
and engine and direct coolant from said engine 
passages through the coolant pump back to 
die engine passages, comprising a driven 
mtmbeTan impeller, said impeller being 
driven by said engine, a chamber contaume 
said member and impeller, means for connect- 
ing said member with an engine ^ des ^° 
to circulate air about said engine, said member 
being coaxial with and axially spaced from raid 
inrpdler, the facing surfaces of said unpdkr 
and said member being designed so that upon 
introduction of fluid between said ^faces 
rotational force will be transmitted from said 
impeller face to said member face, a venturi, 
said venturi being located in said radratorby- 
pass, an aspirator tube, said tube conneenng 
said venturi and said chamber, a by-pass 
thermostat, said thermostat 1^ teri 
between said ventun and said coolant pump, 
a chamber outlet pipe, said outlet pipe con- 
necting said chamber with an upper poraonot 
said radiator above the water level m said 
radiator. 

In the accompanying drawings: — 
Figure 1 is a schematic view of an automooue 
cooling system; . _ - . 

Figure 2 is a cross section taken at L — J. oi 

Fl F^rc3 is a schematic view of an additional 
embodiment of this invention; 
Figure 4 is a cross section taken at 4—4 

of Figure 3; , - - . 

Figure 5 is a cross section taken at 5 — 3 or 

Figure 3; , , 

Fgure 6 is a schemauc view of an addi- 
tional embodiment of this invention; 

Figure 7 is a cross section taken at 7—/ ot 
Figure 6. 

Ther" 'S much public interest to-day to 
increase" the horsepower of a utomobi> engines 
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yet to maintain the engine at its present size 
and to increase the engine economy. The 
automobile engine fan requires up to 34 horse- 
power to drive it. The above horsepower 

5 increase can be saved and economy can 
be achieved if the fan is not used when it is 
not necessary. It is also desirable to increase 
acceleration in to-day's automobiles. By this 
invention, through provision of a hydraulic 

1 0 coupling to drive the engine fan, power devoted 
to turning the fan lags the increase in engine 
revolution frequency. It therefore allows more 
power to engine and automobile acceleration 
even when the fan is fluidly engaged. 

15 In Figure 1 is shown a schematic view of 
an embodiment of this invention with the parts 
of the cooling system placed in a way so that 
operation of die system will be more apparent, 
although the location of these parts will not 

20 necessarily be the same. In fact, in an actual 
automobile engine the relative positions are 
not the same but the principle of operation is 
similar. In Figure 1 is seen a front view of a 
water pump 21, a side view of a radiator 22, 

25 a diagrammatic view of venturi tube 25, 
thermostat 26, engine thermostat 27 and con- 
necting means between the various elements. 
In Figure 2 which is a cross section at 2 — 2 
of Figure 1 through the water pump is seen a 

30 fen 23 fixed to support 30 which is fitted on 
the fan drive shaft 31. Shaft 31 in turn is 
press fitted to turbine 32 which is turned by 
impeller 33 when there is liquid in the drive 
chamber therebetween. Shell 35 is press fitted 

35 to impeller 33 and rotates with it. Shell 35 
encloses turbine 32 and separates the liquid 
in the drive chamber from the outside liquid 
in the water pump. Impeller shaft 37 is press 
fitted to pulley 38 which is turned by outside 

40 means not shown such as an automobi'e crank 
shaft which is connected to pulley 38 by means 
of elastic belt 40 or other convenient belt 
means. Shaft 31 is rotationally supported by 
race and ball bearings 42 5 43. Shaft 31 has a 

45 central passage 45 which provides for excess 
liquid escape. Shaft 37 is rotationally sup- 
ported by ball bearing races 47* 48 which are 
permanendy lubricated by confining a lubri- 
cant therein. Vent 49 aJlows an escape for 

50 any fluid leakage. Seals 50 tend to prevent 
water from leaking out of water pump cavities. 

Air or vapour or both may be introduced 
and removed from the drive chamber through 
channel 60 which communicates with tube 61 

55 and then through slot 62 into the drive cham- 
ber. Constant contact is made between tube 
61 and slot 62 through an annular space and 
a bore 63. Water is introduced to and removed 
from the drive chamber through channel 65 

60 which is adjacent to and co-planar with 
channel 60. Channel 65 communicates with 
the drive chamber through passage 66 which 
leads to annular ring bore 67 which is in con- 
stant communication with four holes 68 placed 

65 in shell 35. The holes 68 are placed equi- 



distantly about the central portion of shell 35. 

Fins 70 on impeller 33 are of the standard 
variety and cause water which comes from 
intakes 71, 72 to be forced through holes 73, 
74 which lead to the engine block. Turbine 70 
32 and/or impeller 33 may be made from 
moulded plastics or powdered metal for 
economical production. The faces of turbine 
32 and impeller 33 are of standard commercial 
variety and are designed to impart motion 75 
from one to the other. 

Referring now to Figure 1 especially, the 
operation of an embodiment of this invention 
will be explained. Water is pumped through 
the system by means of water pump 21 and 80 
enters the schematic drawing in Figure 1 from 
the engine block at point 75 whence it will 
enter venturi tube 25 and /or radiator tube 76 
depending upon the positions of thermostats 
26, 27. In Figure 1 thermostat 26 is in a 85 
closed position and thermostat 27 is in an 
open position. The thermostats assume these 
positions when the engine is hot and it is 
desired to operate the cooling fan 23. Water 
enters at 75 with part of it going into venturi 90 
tube 25 and part into radiator tube 76. The 
part going through radiator tube 76 flows 
through the radiator wherein it is cooled and 
then flows through pipe 80 leading from radia- 
tor outlet 81, then into water pump intake 71 95 
and is sent through cylinder block intake 73, 

74 as is done in many of the cooling systems 
of to-day. The water flowing into venturi tube 

25 is forced through tube 83 since thermostat 

26 is closed and sent through connecting mean* 100 
84 into channel 65 and sent into the drive 
chamber through the passages previously 
described. Water entering the drive chamber 
forces the air or vapour or both out through 
channel 60 into air tube 86 which communis 105 
cates with the upper portion of radiator 22, 
The drive chamber becomes filled with water 
and impeller 33 which is attached and driven 
from the crank shaft of the engine imparts 
rotational motion to turbine 32 which turns no 
shaft 21 and fan 23. 

To empty the drive chamber of water and 
hence stop the rotation of fan 23. thermostat 
26 is opened and thermostat 27 is closed. This 
is done automatically through the temperature 115 
of the engine and engine water. As the tem- 
perature reaches a predetermined level thermo- 
stats 26, 27 respectively open an 3 clos*. This 
causes the water to flow from engine block at 

75 into venturi tube 25 with none of it goir*2 120 
into radiator tube 76 due to the closed posi- 
tion of thermostat 27. The high velocity of 
water flowing through venturi tube 25 which 

is multiplied bv the narrowed portion causes 
a reduced pressure in uibe 83 and connecting 125 
means 84 and water from the drive chamber 
is drawn through channel 65. This water alcn- 
with water from the engine block floors into 
mtake 72 and is pumped by water prmp 21 
through engine block intakes 73, 74 and recir- 130 
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culated. As the drive chamber >s emptied ^ 
water air is drawn from radiator 22 through 
tube 86 and channel 60 into the drive chamber 
¥C drive chamber being evacuated the fan 
5 2a^ £ rotate. A small ring of water remans 
about the outer circumference of shell 35 ana 
Prevents air from being drawn to the water 
svstem Even if air were drawn into tb- 
S it would be very small ™ amounr 
10 However water could be kept m the o " 
circumference of shell 35 by addmg a corru- 
SSdrmg war me outer circumference of 
S 35. I* is seen in Figure 1 that slot 66 
2a the end of channel 65 are not owe, r ton 
15 Z T horizontal centre line. This helps i» In- 
vent the water from being withdrawn from the 
central area thereby leaving some for lubnca- 

^ermostat 26 may be arranged, if desired, 
20 to open before thermostat 27 is dos .d. 

falgure 3 is shown a schematic view of 
another embodiment of this mvenuon. In *» 
embodiment there is only one channel leading 
to me drive chamber, that being channel 60. 
25 There are two venturi tubes*) on she n* 
near its outermost circumference. These ven- 
mri tubes 90 communicate with the drive 
SSmber. Of course the number of the.c yen- 
mritubes mav be varied as » desirable The 
30 Aell 35 is attached to impeller 33 which is 
30 drSen off the crank shaft of the =^-J^ 
there is a constant evacuating effect on ,.e 
drivl chamber when ^crankshaft is rotatt^. 
Channel 60 is connected to £ 0 -^^ ! ^; 
35 at drive chamber coupling 93. Valve 9Z » 
connected to the engine block water -y» m 
^£ ?4 Valve 92 is also connected m 
L ak supply of radiator 22 through radiator 
oinfct 95 A small bole may be driUed m 
40 mSer 33 and I in this «J* 
is ^030 inches diameter. Thehole is shown 
ar 97 In this embodiment valve 92 passes 
air from mdiator 22 into the drvve chamber 
when the engine is cold, thus turbine 32 wiL 
45 tTsXnary. When, the engine 

valve 92 it closes the air passage from radiator 
nZd opens a water parage from die engme 
block filling the drive chamber with water 
cXgtiJrbine 32 to be rotated . Thereisa 
50 constant evacuating effect on the drive chamber 
d^toventuri tubes 90 and hence there isno 
n-ouble in inducing, water or air to flow from 
the valve into the drive chamber The cros. 
section of the valve is shown m Figure 5. Air 
55 may pass from radiator oudet95 into ftap^ 
7Zt 99, through opening 100 and ™to outlet 
93 which leads to the drive chamber wthA. 
valve in the position shown in Figure 5.. The 
vUve fe in this position when the engmc * 

60 cool and fan r^^^^/^^^bodv 
valve warms up, stem 101 ^ forced from ^ody 
102 and compresses spring 103mitil the rt _ 
nSd seats teelf in opening 100 ^ off 
conmiumcation between outlets 95, 93 ■ 

65 S causes body 102 to move longitudinally 



sorinE 105 and unseating bevelled 
SSS Tl06 Spenmg 107 allowing w*ter 
m flS from cylinder block outlet through to 
tov ? chamber oudet 93. .^duspo^non^ 
the two-way valve water is drawn mto the 
toe chamber causing the fan to rotate, cool- 
mi die engine. Hole 97 allows more complete 
fiffing of to drive chamber with water by 
allowing trapped air to escape. 75 
This embodiment is simpler than ihat pre- 75 
viously described and works more mdepen- 
dendy from die rest of the engine cooling 
svsteru When the engine is hot thermostat 
HO opens allowing water from engine block 
to pasf through T connection 111 through to 80 
IXor 22 to intake 71 of wat,r pump 21 and 
then through cylinder block intake 73, 74. 
inen uiwug" j dosed the radiator is 

When thermostat 11U is ciosea me i<"^<» . 
by-passed and the water flows direcdy mm 
Stake 72 and then through cylinder block 85 

in ^cI\ropening of T connection 111 to 
inS 72 is mo^esmcted man^dic opt- 
ing to radiator 22, when thermostat 110 is 
oinedmewaterwiUflowmtotoradm^. » 

In the schemauc drawmg shown m RgU e 
6 still another embodiment of this mvenuon 
f s represented. Here <hannel 60 of w*x 
pump 21 is connected to thermostat .115 which 
m turn is connected to a portion d ^theqrhn- 95 
d-r block water flow. Venturi tubes 90 are 
risced about die outer circumference or near 
grouter^cumference of shell 35mas^: 
a number as is necessary effectively to equate 
?he drive chamber. Channel 60 communicates 100 
with the drive chamber as is describe! in the 
first embodiment. Thermostat 115 opens 
when the engine is hot and fan operation is 
desfred VeSturi tubes 90 are connected to 
Sen T5 which in mm is fastened to . -wto 105 
33 which is rotated by the crankshaft. There 
fs an evacuation or wimdrawmg force exerted 
on this driving chamber when the crankshaft 
is revolving. Therefore upon opening ot 
ISSShlS water from the radiator is 110 
drawn into the drive chamber causmg nnpefler 
33 to rotate turbine 32 and hence fen . 23 
Upon the closing of thermostat 115 water is 
wkhdrawn from the drive chamber and due 
to the reduced pressure in the drive chamber 115 
vaporization and air expansion takes place s to 
effectively nil the chamber with ^?ad te^- 
fore turbine 32 ceases to rotate. This embodi- 
ment is comparatively simple and operates 
even more independently of the rest of ^the 120 
automobile engine cooling system. Thermo- 
stat 110 and T connection lU ^ * 
junction with water pump and cylmder block 
substantially me same manner as they do t- 
die second described embodiment. **» 

The thermostats of the above embodiments 
have been described as opening or closmg 
when the engine is hot or cold. By hot and 
Sd is meani respectively whether the engine 
fan is desired to run or not to run. " u 
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There is one condition when the engine 
temperature is high and the fan wouki nor- 
mally be running in the above described 
embodiments when it would be desirable not 
5 to have the fan in operation. This condition 
exists when the automobile is travelling at a 
relatively high speed and the air coming 
through the radiator grill makes the rotation 
of the fan unnecessary. The high speed of 

10 the water pump creates a relatively high pres- 
sure in the system and therefore a pressure- 
sensitive valve may be placed in various points 
in the system to cause the fan to stop at these 
high pressures. In the first embodiment in 

15 Figure 1 a pressure-sensitive valve may be 
placed between the venturi tube 25 and 
thermostat 26 or in the thermostat 26 itself. 
When the water pressure reaches a predeter- 
mined level the valve would open "allowing 

20 water to flow through thereby causing aspirat- 
ing action on tube 83 evacuating the chamber 
causing the fan to stop. When the water pres- 
sure decreases the valve will close causing 
water to return to the chamber. 

25 I n the embodiment of Figure 3 the pressure 
sensitive valve may be located in the passage 
from the valve 92 to passage 60. 

In the third embodiment pictured in Figvrc 
6 a pressure-sensitive valve may be placed 

30 between thermostat 115 and the engine block. 
When the water pressure reaches a predeter- 
mined level the valve will close causing the 
drive chamber to be evacuated stopping rh" 
rotation of the fan. 

35 Various modifications may be made within 
the scope of the invention as set out in the 
claims. 

WHAT WE CLAIM IS:— 

1. A cooling system wherein a liquid is cir- 
40 culated by means of a coolant pump compris- 
ing a device to associate the impeller of said 
pump with a fan drive member in a drive 
chamber so that upon introduction of liguid 
into said drive chamber said fan will be driven 

45 by said pump impeller and upon release of 
said liquid from said chamber said fan will be 
disengaged from said impeller, temperature- 
controlled means to introduce Liquid from the 
system into said drive chamber at a given 

50 engine temperature, said means being adapted 
to release liquid from said chamber at a given 
temperature, and gas supply means to fill and 
empty said drive chamber with a gas as the 
drive chamber is respectively emptied and 

55 filled with said liquid. 

2. A cooling system as claimed in Claim 1 
in which said temperature-controlled means 
comprises a venturi flow assembly, a thermo- 
stat, connecting means between the venturi in 

60 said venturi flow assembly and said drive 
chamber, said thermostat being located in a 
venturi flow stopping area whereby at a pre- 
determined temperature said thermostat will 
close stopping the flow of liquid in said venn?n 



thereby causing liquid to flow through said 65 
connecting means into the drive chamber, said 
thermostat being adapted to open at a further 
predetermined temperature whereby liquid will 
pass through said venturi and withdraw the 
liquid from the drive chamber. 70 

3. A cooling system as claimed in Claim 1 
with connecting means between said drive 
chamber and a liquid supply* a thermostat in 
liquid-stopping position in said connecting 
means, said thermostat being designed to open 75 
at a predetermined temperature thereby allow- 
ing liquid to flow from said supply to said 
drive chamber, venturi means, said venturi 
means being located in aspirating position to 
said drive chamber so that a withdrawing force 80 
is exerted on said drive chamber, said with- 
drawing forci being of sufficient strength to 
withdraw liquid from said drive chamber even 
when said thermostat is in a flow-stopping 
position, thereby reducing the pressure in said 85 
chamber so that said chamber may be effec- 
tively evacuated of liquid. 

4. A cooling system as claimed in Claim 1 
with connecting means between said drive 
chamber and an air supply and a liquid supply, 90 
a thermostatically controlled valve, said valve 
being set at a predetermined temperature • . 
select one of the connecting means from said 
drive chamber to said air supply and to said 
liquid supply in preference to the other, said 95 
valve being located in a selective position, ven- 
turi means, said venturi means located .in a 
liquid-withdrawing position from said drive 
chamber, said venturi means exerting a with- 
drawing force on said chamber thereby exert- 100 
ing a withdrawing force on said connecting 
means 

5. A cooling system as claimed in Claim 4 
with said selective valve comprising three por- 
tions one of said portions leading to a liquid 105 
supply* °n e of said portions leading to said 
drive chamber* one of said portions leading to 
said air supply, there being, thermostatic means 
extending through all three portions, said 
thermostatic means being designed to conned 110 
said drive chamber portion with one or other 

of the other portions according to the tempera- 
ture 

6. A cooling system as claimed in Claim 1 
with connecting means between said drive 115 
chamber and a liquid supply^ a thermostat in 
liquid-stopping position in said connecting 
means, said thermostat being designed to open 

at a predeteimined temperature thereby allow- 
ing liquid to flow from said supply to said 120 
drive chamber, drive chamber evacuating 
means designed to utilize pressure differentials 
in said drive chamber so mat an evacuating 
force is imposed upon said drive chamber, said 
evacuating force being of sufficient strength 125 
to withdraw liquid from said drive chamber 
even when said thermostat is in a flow-stop- 
ping position thereby vaporizing the liquid in 
said chamber and expanding the air in said 
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chamber so that said chamber may be effec- 
tively evacuated of said liquid. . 

7 A cooling system as claimed m Qam 1 
with said tSeriture^olled means being 

5 also adapted to empty said dnve chamber of 
liquid when the coolant veloaty reaches a pre- 
determined level. , 

8 An automobile engine cooling system 
wherein there arc passages automobfle 

10 engine for coolant to flow, where there is a 
Sit pump, a radiator, a radiator pipe ^ cen- 
tring P said%ngine passages and radiator a 
rSor by-pass connecting said passages and 
sSc^JtW a radiator therrnosm which 
15 at a predetermined temperature will close the 
nipe between said radiator and engine and 
d^ct^olant from said engine passages 
through the coolant pump hack to ^engine 
TOsales, comprising a dnven member, an 
20 kSeuS said P impeter being driven by said 
eneine, a chamber containing said member 
SSpdler, means for connecting said mem- 
engine fan designed to circulate air 
SrSiTeng^e, said member being coaxial 
25 wuh and ^ anally spa<*d s * d ™pdl«» 
mffSg lurfeces *af said impeller. and I said 
Sember being designed so that upon mttoduc- 
tion of fluid between said surfaces rotational 
f^e will be transmitted from said impeUer 
30 face to said member face, a ventun, said ven- 



turi being located in said radiator by-pass, an 
aspirator tube, said tube connectmg said ven- 
turi and said chamber, a by-pass thermosntt, 
said thermostat being located between sarf 
venturi and said coolant pump, a chamber X> 
oudet pipe, said oudet pipe connectmg ; sai d 
chamber with an upper portion of said radiator 
above the water level in said radiator. _ 
9 The cooling system of Claim 8 with pres- 
sure sensitive means in combination with and 40. 
bv-pass thermostat whereby upon a predeter- 
mined water pressure said thermostat will open 
even though the engine temperature is above 
the thermostat closing temperature due to the 
high velocity of engine coolant impinging upon 45 
Sai 10 m eanSnotor enginfi ™dsing a 

cooling system as claimed in any of Claims 1 

t0 ii. A motor vehicle engine cooling system 50 
substantially as described with ?<*^ *° 
Figures 1 and 2 of the accompanying drawings. 

12 A motor vehicle engme cooling system 
substantially as described with reference to 
rS? 3, 4 and 5 of the accompanying 55 

motor vehicle engine cooling system 
substantially as described with 
Figures 6 and 7 of the ^y^' 
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